. NADPH Thioredoxin Reductase C is localized in Plastids of Photosynthetic and Non-photosynthetic Tissues and is involved in lateral root formation in Arabidopsis thaliana. Plant Cell
Recently, our group described a peculiar NTR with a joint Trx domain at the C-terminus, termed NTRC, which is exclusive for oxygenic photosynthetic organisms and is localized to chloroplasts 3 . NTRC is able to efficiently reduce disulphides of target proteins, such as 2-Cys peroxiredoxins using NADPH as source of reducing power.
Thus NTRC behaves as an NTR/Trx system in a single polypeptide [4] [5] [6] . Based on these results, a new scenario emerged according to which both reduced Fd and NADPH can be used to maintain redox homeostasis in the chloroplast 7 ( Fig. 1) Besides the presence of chloroplasts in green tissues, plants also contain plastids in heterotrophic tissues. Indeed, a proteomics analysis performed in one such type of plastids, the amyloplasts from wheat grain endosperm, showed that these non- NTRC is able to use the reducing power of NADPH to reduce the cysteine residues at the active site of its Trx domain, allowing the direct conversion of NADPH into redox signals. Therefore, NTRC is an ideal enzyme to perform redox regulation. However, genes encoding FNR, FTR and Trxs, are also expressed in Arabidopsis roots 11 , though at low level, and this might allow a complementary pathway for redox regulation in plastids of non-photosynthetic tissues (Fig. 1) . It is not yet known which of the two pathways is more relevant to maintain the redox homeostasis of these plastids.
The fact that any type of plastid, photosynthetic and non-photosynthetic, possesses the components for redox regulation raises the question whether plants have any kind of mechanism to coordinate their function and effect on plant growth. To address this question we have focussed on a characteristic phenotype of the Arabidopsis ntrc mutant, which is the lower content of lateral roots 11 . Formation of lateral roots at early stages of seedling growth in Arabidopsis is largely under the control of auxins 12 .
Interestingly, it has been shown that the ntrc mutant has a lower content of auxins 8 ,
showing that chloroplast redox homeostasis affects auxin synthesis, which might be the reason for the lateral root formation phenotype of this mutant. We have addressed whether the deficiency of lateral roots in the ntrc mutant is caused by impaired redox 
